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 I.-Calcolo delle Probabilitd. By Guido Castelnuovo, Professor
 at the University of Rome. xxiii + 373 pp., large 8vo. Milan:
 Societa Editrice Dante Alighieri, 1919. Price I8 lire.

 There are no modern English books that treat the mathematical
 Theory of Probability as a comprehensive whole. English readers
 must turn to the works of Bertrand, Borel and Poincare in French
 or to German translations of the Russian treatises by Markoff and
 others. To these foreign works Professor Castelnuovo has made a
 notable addition. The preface is in itself a valuable essay on the
 present state of the subject. In all sciences with a mathematical
 basis such as Physics, Mechanics and Statistics, are to be recognized
 two distinct aspects. One is the formal or abstract side of the
 science which applies the processes of deductive logic to concepts
 which have to satisfy conditions, compatible one with another,
 forming the axionms and postulates of the science.

 The other, the concrete aspect, attributes physical meanings to
 these concepts and by the addition of empirical postulates applies
 the abstract results to obtain an approximate interpretation of
 objective phenomena.

 What is the empirical postulate that unites the more formal parts
 of the theory of probability to the practical applications in statistics
 and the combination of observations? Professor Castelni ovo
 enunciates it as follows :-" If an event has a constant probability

 *p in any trial, and has happened m times in n trials the frequiency, -
 n
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 " gives an approximate value of the probability p; and the approxi-
 " mation usually increases as the number of trials, n increases."
 As the auithor points ouit clearly-it is an error, but a common one-

 to suppose that the decrease in ) --- as n increases is a consequience n

 of Bernoulli's theorem. This theorem belongs to the abstract part

 of the subject anid asserts that the probability P of p -- being small
 n

 approaches unity as n increases. There are other assumptions, the
 use of which is quite legitimate, but which involve restrictions
 which are not always borne in mind. They occur, for example, in
 the theory of the probability of causes-the whole host.of problems
 associated with Bayes' theorem. These provide correct answers to
 questions put correctly, but this last is the difficult thing to do.
 Bayes' theorem can be applied by a wag to answer the question,

 What is the probability that the sun will rise to-morrow ? " Such
 an application, however, assunmes, according to the author, that
 Apollo extracts every morning one sun out of a series of which some
 have the rising habit and others are incorrigibly lazy.

 The first six chapters are occupied with definitions of probability
 and frequency, the addition of probabilities, mathematical expec-
 tation, the theory of mean values and Bernoulli's Theorem.
 These lead to a chapter on the normal law in which the classical
 proofs are given and criticized. Professor Castelnuovo is himself
 in favour of a proof based on Tchebysheff's inequalities and furnishes
 such a proof in an appendix. We may be permitted here to disagree
 with our author. He treats of the law as belonging to the abstract
 or formal part of the subject and consequently stretches it to its
 fullest extent by introducing Lexis' conceptions of super- and sub-
 normal distributions where empirical distributions fail in normality.
 There is a good deal to be said for treating the normal law itself as
 an empirical one and admitting other frequency laws, which establish
 their bona6-fides empirically, into the family. Chapters 8-10
 deal with continuous probability, Bayes' theorem, and the dis-
 cussion of statistical data. There is in this last chapter a slight
 account of Pearson's frequency curves. Two chaptets on least
 squares and errors of observation and one on the kinetic theory of
 gases conclude the body of the volume. The appendices, besides
 the Tehebysheff proof already referred to, conthin tables and soine
 results in pure mathematics such as Stirling's theorem and the
 evaluation of certain multiple integrals. These and an extension
 of Tchebysheff's theorem suggest that Professor Castelnuovo has
 not kept in touch with recent English work. In fact, the whole
 volume, admirable and valuable as it is, suggests that much English
 work is not fully appreciated on the Continent. There is no refer-
 ence to correlation theory, for example; in this direction Bravais is
 the author's boundary. The fault lies partly with the English mathe-
 maticians who have not troubled to write comprehensive accounts of
 the present state of the subject from their own point of view.
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 It remains to say a few words on the actual algebraical treatment.
 Here the author inconspicuously introduces some original contribu-
 tions of great merit. In ? 27 and ? 28, for instance, he gives
 (without using the terminology) a novel and elementary method of
 calculating the moments of binomial and hypergeometrical series,
 thereby eliminating the differential equations and heavy algebra
 hitherto considered necessary. L.I.

 2.-Industry and Trade. By Alfred Marshall. xxiv + 875 pp.,
 8Svo. London: Macmillan and Co., Limited, 1919. Price 18s.

 Few books have been as long and anxiously awaited as the con-
 tinuation of " Marshall's Principles of Economics " ; for few delays
 can so honourable an apology be made as in the author's passing
 reference to the heavy professional work and great public services
 which fully occupied the time of a man of indifferent health.
 Scarcely could there have been a more opportune moment for its
 publication than the present, when, partly as the consequence of the
 Great War, industry is assuming new orientations and trade is trying
 to recover from the paralysis that cramps its movement. And yet,
 ungrateful as it sounds, one almost wishes that the third volume,
 there promised, had taken the place of the second now before us, for
 it is to deal with the harmonies and discords of interest among
 different nations and to include a short study of money and credit
 in relation to industry and trade. To-day " the exchanges " appear
 to the man in the street and the woman in the market as some
 mediaeval monster devouring our substance, and nothing is more to
 be desired than that Alfred Marshall, restored to vigour, might apply
 his matchless power of analysis and his clear vision to the desperate
 monetary problems before us.

 One is tempted to linger on the preface. The author refers
 affectionately to the motto of his " Principles "-Natura non facit
 saltutm-but one recalls that biologists are now convinced of the
 reality of discontinuous variation and that some believe that progress
 is due to this form and not, as hitherto taught, to the continuous form.
 Industrial society seems to-day to be in the birth-pangs of some
 mutations wbose nature one can only vaguely suspect. Dr. Marshall
 reminds us (p. vii) that he has been studying industrial problems for
 nearly fifty years and tells how he became convinced that " inequali-
 " ties of pay were less arbitrary than was often asserted, and were
 "more directly under the influence of broad 'natural' causes. But I
 " believed that the causes of these causes were not wholly beyond
 " human control," and so " I developed a tendency to socialism."
 This brief autobiographical reference is of considerable importance,
 for it affects not remotely Dr. Marshall's whole economic position.
 In machine industries and well-organized trades there may be an
 appearance of regularity, of some correspondence between function
 and relative reward, but what of the morass of unorganized occupa-
 tions now at last being brought into the realm of law by the Trade
 Boards, what of the 512 " grades " of railwaymen whose existence
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